Abstract: Oil is extremely crucial to the development of the modern economy. It is important to forecast the oil supply capacity due to its scarcity and non-renewability. This paper attempts to forecast and analyze thirty-fi ve current and potential net oil-exporting countries. Integrating both qualitative and quantitative methods, the oil production and consumption are predicted based on historical data, so that the world net oil-exporting capacity can be obtained. The results show that the "roof effect" of the world net oil-exporting capacity may appear before 2030. Unconventional oil will play an important role in the future world oil market. The competition and cooperation relationships between OPEC and non-OPEC will last for a long time.
Introduction
Oil, known as the life-blood of industry, is an important commodity and strategic resource. It is widely used in various sectors, such as transport, petrochemical industry and so on. According to the statistics of U.S. Energy Information Administration (EIA), oil accounts for 34.8% of the world's primary energy consumption in 2008, showing that oil plays an important role in promoting the development of the global economy.
In the 21st century, with the soaring oil price and its signifi cant fl uctuation worldwide, the value and scarcity of oil is highlighted, attracting many academic organizations and scholars to study the supply of oil. On the one hand, different researchers have obtained different results. According to the study of Jan and Filip (2009) , the short supply of crude oil will last for a long time. Some researchers forecast that the production of conventional oil will suffer an irreversible decline somewhere between 2004 and 2037, by 22 to 42 billion barrels per year (John et al, 2004a; 2004b) . Some believe the global oil production will most likely peak at 4.2-4.7 billion tonnes a year in 2020 -2030 (Kontorovich, 2009 . The "International Energy Outlook 2009 " (EIA, 2009 ) also forecasts the world's future oil consumption and production, and suggests that the oil consumption will keep increasing, the oil production will be affected by oil price and oil demand, and the non-OPEC will play an important role in the future incremental oil production. On the other hand, different mathematics models are applied. The Hubbert model and modifi ed Hubbert models are commonly applied worldwide to forecast oil production and consumption (Hubbert, 1949; 1962; 1967; Aleklett, 2006; Deffeyes, 2002; Maggio and Cacciola, 2009; Zhang et al, 2009 ). Chinese researchers instead prefer the Generalized Weng Model and their selfdeveloped mathematics model (Weng, 1984; Chen, 1996; Hu et al, 1995; Feng et al, 2006; 2008; Tang et al, 2009; Zhao and Yang, 2009) .
In general, almost all the current studies focus on oil production or oil consumption, rather than oil-exporting capacity in certain countries or areas. Furthermore, the methods used for predicting the future oil production and consumption are mostly based on pure mathematic models. The qualitative analysis and quantitative models are not combined together, and unconventional oil production is not taken into account, either. Tong et al (2009) propose the concept of "net oil trading volume" for the fi rst time and forecast the trend of world net oil trading volume. This paper is a further study based on the academic achievements of Tong et al (2009) . In this paper, the "net oil-exporting capacity" means the difference between oil production and oil consumption for each oil-producing country during a specifi c time. By combining the qualitative and quantitative methods, taking the reserve-production ratio, policy of oil-producing countries and other practical factors into consideration, this paper investigates thirty-fi ve current and potential oil-exporting countries, with their oil production including unconventional oil and oil consumption, to forecast the net oil-exporting capacity from 2010 to 2030 and takes this as reference scenario. Meanwhile, we set the scenarios of "the supply of conventional oil" and "OPEC limiting production and price maintenance" as the benchmarks to make the results more comprehensive.
Data and methodology

Data
This paper aims to predict and analyze the world net oilexporting capacity to the year 2030. Thirty-fi ve countries are selected as the current and potential oil-exporting countries shown in Table 1 , including thirty-four current oil-exporting countries and one potential oil-exporting country, Brazil. For each country, we forecast its oil production and consumption, and then obtain the oil-exporting capacity. The world netexporting capacity can be obtained through summarizing all the thirty-fi ve countries. 
Methodology
The method used for forecasting the oil production and consumption is the integrated qualitative and quantitative method.
Method for forecasting oil production
The world's oil producing countries in this paper are classified into three types: policy-oriented countries, resource-constrained countries, and semi-resourceconstrained countries which is between the two former types. The methods for forecasting oil production are shown in the Table 2 . The policy-oriented countries means that these countries are rich in resource, and their oil production will not be restrained by the resource before 2030, so that their oil production will not decline before 2030, but is mainly influenced by the governments' energy policies. Before 2030, the oil production will increase fi rst, and then may decline because of the constrained resource by the end of 2030
The reserve-production ratio is between 10 and 60 in 2009
(1) Decline point: When the reserveproduction ratio is reduced to 10, the oil production enters the decline period (2) Before decline: the highest goodnessof-fit curve, obtained by the curve-fitting method based on historical data, is used to forecast the oil production (3) After decline: the reserve-production ratio is kept to be 10 and to forecast the oil production based on the remaining reserve. The oil production is calculated by a fi xed decline rate. The decline rate is an average value in the decline period Colombia, Denmark, Norway, Turkmenistan the world economy. Forecasting world net oil-exporting capacity has a crucial significance to China's relevant policy formulation and implementation. This study makes a systematic research on the production and consumption of thirty-five net export countries by 2030. It also analyzes the net oil-exporting capacity of each country in detail and comparatively. Study was made concerning world net oilexporting capacity under different scenarios. The conclusions are as follows: 1) With the development of global economy, this paper considers that oil consumption will continuously increase to the year of 2030. Meanwhile, the limitation of oil resource will lead to the "roof effect" of world net oil-exporting capacity. The forecast conclusion indicates that the "roof effect" of world net oil-exporting capacity may appear in 2028. In the study of thirty-five countries, the oil export capacity of twenty countries will decline at various degrees, and the number of net exporting countries will reduce by five. That is to say, the world remaining oil reserves will be concentrated in a few countries, thus improving their infl uence on the oil price and the oil market.
2) Contrast analysis shows that unconventional oil will delay the time of the "roof effect" of world net oil-exporting capacity and slow down the decline rate after reaching "roof effect". It is thus clear that unconventional oil will play an important role in future oil exports. The authors consider that the unconventional oil resources are very rich and are not yet being fully utilized. Thus, developing unconventional oil can provide suffi cient energy to guarantee the development of the world economy effectively by covering the conventional oil demand gap.
3) Through predictive analysis, if OPEC countries adopted limiting production and price maintenance policies, the time of "roof effect" of world net oil-exporting capacity would not be affected. It shows non-OPEC countries have certain influences on the world oil exports. However, the influence of OPEC countries cannot be discounted. The proportion of OPEC net oil-exporting capacity in world total will increase continuously and OPEC countries are still the main contributors to future supply. The authors hold the view that China should strengthen the contact with OPEC countries and establish long-term cooperation relations in order to guarantee China's energy supply to support continuous economic development.
Limitations
The future development worldwide is full of uncertainties. The main limitations of this paper are as follows:
1) The paper did not take the emergence of other new oil production countries into consideration. Oil production country with export capacity is one of the important factors influencing the world oil export capacity. Pushed by the technology progress, a number of new oil production countries may appear. For example, according to "the Statesman" of Ghana, along with more and more companies conducting exploration and drilling operations, more oil resources will be discovered in Ghana. Ghana will become the representative of new oil production countries. New oil production countries will delay the forthcoming of "roof effect" of net oil-exporting capacity. But the probability of emergence of larger oil production countries is quite small. In 11.6% in 2030, indicating that unconventional oil will play an important role in future net oil exports, and will bring challenge and diffi culty for the petroleum refi ning industry.
Competition and cooperation between OPEC and non-OPEC countries
In the reference scenario, the oil production of OPEC countries will increase from 1.57 billion tonnes in 2009 to 2.15 billion tonnes in 2030. the non-OPEC oil production will remain 1.45 billion tonnes level, with a slight fl uctuation in the study period. However, the oil consumption of the non-OPEC countries will increase rapidly by 25.5% from 0.6 billion tonnes in 2009 to 0.751 billion tonnes in 2030. In order to investigate the role of OPEC countries in world oil export, this paper sets the scenario of "OPEC limiting production and price maintenance" as the benchmark. Assuming that OPEC countries take the limiting production and price maintenance policy to reduce the production by 10%, the forecast of world net oil-exporting capacity is shown in Fig. 5 .
As shown in Fig. 5 , if the production of OPEC countries decreased by 10%, the "roof effect" of world net oil-exporting capacity would not come ahead of the time suggested in reference scenario. It fully proves that non-OPEC countries wil l take certain positions and have an influence on world oil exports. Russia has the greatest influence among those countries. Although Russia's oil production continuously decreases, the proportion of its oil export in the world will still account for 11% in 2030. The forecast result also shows that if the OPEC countries do not limit their productions, the proportion of OPEC oil export in the world oil export would continuously increase from 61.7% in 2009 to 69.5% in 2030. However, if they limit their production by 10%, the proportion of OPEC oil exports in the world oil exports would still increase from 58.5% in 2009 to 66.5% in 2030. In other words, OPEC countries are still the main contributors to the future oil exports. Among the OPEC countries, Saudi Arabia retains the most powerful infl uence and the proportion of its oil export in the world total will maintain at 18%.
Conclusions and limitations
Conclusions
Oil plays an important role in the development of that case, the impact on the stability of analysis results could not be signifi cant.
2) The paper did not take the discovery of new large oil and gas fi elds into consideration. The discovery of new large oil fields can effectively enlarge world net oil-exporting capacity. With the development of petroleum exploration technology and the rise of global oil prices, more and more oil fi elds are being discovered. According to the assessment report of the United States Geological Survey (USGS) in 2008, Arctic takes 13% of the global unproved oil reserves. With further exploration and development of oil and gas resources, the pressure of world oil shortage might be relieved. But the exploitation of Arctic oil and gas resources faces signifi cant challenges concerning technology and costs, and the huge uncertainty still remains.
